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(2). Let F6 be the random line, AH=x, DO=y. 
Then FH—fo/Zx, FG= l /[(ay'3-z) t +(.y-\i/'dxy=l. 



A =average length = 
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I | dxdy 
\-^ f° , T4(a 1 /3-a;) 2 +x,/[9a a +(4x-3 1 /3 a) 2 ] 



.-. A=(a/16)t6 + 2|/3 + 41og3 + log(3 + 2 v /3)]. 

82. Proposed by B. F. FINKEL, A. M., M. Sc, Professor of Mathematics and Physics, Drury College.Spring- 
fleld. Mo. 

Find the average area. of the quadrilateral formed by joining the extremities of two 
chords perpendicular to each other and passing through a point at a distance a from the 
center of a circle radius R. 

Solution by G. B. M. ZEEE, A. M., Ph. D., Professor of Mathematics and Science, Chester High School, 
Chester, Pa.; and the PROPOSER. 

Let A=average area, / BPC=tt, P the given point, C the center of the 
cirle, CP=a, CB=R. 

Case I. a<R, CG=as\nf, CF=acos#. 

.-. 4B=2 1 /(i?*-a*sin*0), DE=2 l '(R 2 -a s coR s fi). 

Area ADBE=2y [CR 2 -a 2 sin 2 6>X# 2 -a 2 cos 2 0;] 
=2# 2 1 /[(l-e 2 sin 2 #)(l-e !! cos 2 6')] where e"-=n"/R 1 . 



.-. A 



dti 



=2R 2 f V[d ~e 2 sin 2 #)(l-e 2 cos 8 »)]dH/f 



(2 _, 2)£ (_fl_ j7r ). 
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(See page 356, No. 10, Vol. I, for above integration. 
Case II. a>R and a<Ry2, PF=acosft, PG=asin0: 
PB=ocos#+ 1 /(i2 2 -a s sin 2 C), P^l=acos^- 1 /(i2 2 -o 2 sin 2 #). 
PE=aam0+y'(R s -a*am s d), PD=as\nH— v / (R* -a 2 coB*0). 
Area ABED=HBP.PE~AP.PD) 

=a[ l /(iJ 2 — a 2 sin 2 #)sin0+ 1 /(.R 2 -o 2 cos 2 0)cos0]. 
The limits of are.**— sin-^iJ/a)^" and ein-^R/a)—/*'. 



53 



.-. A=aijf [y{\-e*sm !t O)smO+- i /(\-c*ci)s i (i)co<iO]do/C ' 

:-r-. ..-. 8in#'i/(l— «»COS*#') 

— sinO" f /(l — e *c.os*0")— cosO'j/C 1 — e 2 sin 2 0') 
+cos«" 1 /(l-e 2 sin 2 #") 

1 — e 2 / e sin6 , '+ |/(l-e 2 cos ! #') 



dfl 



1 — e 2 / e3inft > + |/(l-e 2 co8 8 ft > ') \ 
e g \es\n¥'+ y (l-e 2 cos 2 #")/ 




_ l-e s / , ccosy+ l /(l-Te 2 sin 2 6'') \-i 
« >g Vm)S»"+ 1 /(l-e 2 sin 2 ^")JJ' 

But 8infl'=co8«"=:/?/a, 8in«"=cos<''=[ 1 /(a i! — i? 8 )]/a. 
e 2 sin 8 fl'=e 8 cos 2 6»"=l, e 2 sin 2 r=e 2 cos 2 0'--=[(a 8 -.R 2 )/.R 2 ]==e 2 -l. 
Whence by substitution and reduction we get 

83. Proposed by F. P. MATZ, M. Sc, Ph. D., Professor of Mathematics and Astronomy, frying College, Me- 
cbanicsbnrg. Pa. 

Find the average area of all ellipses whose semi-axis major is a. 
I. Solution by J. W. TOTJKO, Fellow and Assistant, Obio State University. Columbus, Obio. 

The area of an ellipse whose major-axis is a, and whose minor-axis is 6, is 
nab. We must find the average of all possible values of this expression as b 
varies from zero to a. 
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— J the area of the circle whose radius is the major-axis of the ellipse. 

II. Solution by G. B. H. ZEEE. A. M., Ph. D., Professor of Mathematics and Science, Chester High School, 
Chester, Pa. 

1. Let a;=semi-conjugate axis. Then average area 



=ira- 



/xdx 
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_-i;ra 2 =l. 5708a 8 . 



